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ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 

SIR: 



1. The following declaration is directed to establishing invention of the subject matter of 
Claims 1-26 of the above-referenced application prior to the effective date of U.S. Patent No. 
6,305,314. 



2. I am the inventor of the subject matter claimed in the above-referenced application. 

3. I have read the Office Action mailed on July 25, 2002 in which the Examiner rejected 
Claims 1-20 and 22-25 under 35 U.S.C. 102(e) as being anticipated by U.S. Patent No. 6,305,314 
and Claims 14-15, 19, 21, and 16 under 35 U.S.C. 103(a) as being obvious over U.S. Patent No. 
6,305,314 in combination with various other references. 



4. Before December 17, 1999 (the effective filing date of U.S. Patent No. 6,305,314), I 
reduced to practice a method for growing a thin film on a surface of a substrate in a reaction 
chamber according to the ALD method, the method comprising feeding a pulse of a first vapor 
phase reactant into the reaction chamber; reacting the first vapor phase reactant with the surface 
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of said substrate to form a thin film on said substrate, wherein residual first vapor phase reactant 
remains in the reaction chamber; and feeding a pulse of a second vapor phase reactant into the 
reaction chamber, wherein the second vapor phase reactant reacts with the residual first vapor 
phase reactant to form a solid reaction product in said reaction chamber. 

Before December 17, 1999 (the effective filing date of U.S. Patent No. 6,305,314), I also 
reduced to practice an apparatus for growing thin films on a substrate by subjecting the substrate 
to altemately repeated surface reactions of vapor phase reactants according to the ALD method. 
The apparatus comprising a pre-reactor; a reaction chamber into which the substrate can be 
disposed, wherein the pre-reactor is arranged immediately upstream of said reaction chamber; a 
plurality of inflow channels communicating with the reaction chamber, wherein the inflow 
channels are adapted to feeding the vapor phase reactants in the form of vapor-phase pulses into 
said reaction chamber; and at least one outflow channel communicating with the reaction 
chamber, the outflow channel being adapted for the outflow of reaction products and excess 
amounts of the vapor phase reactants fi-om said reaction chamber, wherein the pre-reactor forms 
a first reaction zone, in which the reactants of successive vapor-phase pulses can be reacted with 
each other in the vapor phase to form a solid reaction product, wherein the reaction chamber 
forms a second reaction zone that can be operated under conditions conducive to ALD growth of 
a thin film. 

The reduction to practice is evidenced by the attached drawing of a pilot reactor and the 
attached test data taken fi:'om the pilot reactor. The pilot reactor illustrated in the attached 
drawing and the test data were created in Keilaramta, Espoo Finland before December 17, 1999. 
The exact dates have been redacted firom the attached documents. 

5. I further declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and fiirther that these 
statements were made with the knowledge that willfiil, false statements and the like so made are 
punishable by a fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willfiil false statements may jeopardize the validity of the application 
or any patent issuing thereon. 
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Dear Raj: 

T 

I spooked with Vesa this morning about the unifbnnrty problem. I send you 
with this fax some information regarding the useful unifomi area on the 
substrate. Chris Langdon was informed in the specifications of F-120 that the 
unifomi area begins 20 mm after the front edge of the substrate. 
I'm sure dr. Suntola will take up this matter with you and then we can decide 
what to do. 

First, the Ti02 reference runs, where you can see the difference of introducing 
the reactants either from opposite sides or from the same side. Run 759 is 
completely uniform and run 748 has a non uniform area in the front side of the 
glas. 

The non uniform edge of the glas 748 is not " abnormal". The reactor is 
designed like this to prevent the growth on the quarts parts and by that reducing 
the need of cleaning the parts. When the materials are feed from opposite sides, 
the purge of the gas channels and the spreading chamber, in-between the 
material pulses, will take most of the excess material away, but there will always 
remain a tail that gives some vapor pressure. So , we end up with a CVD 
situation v^ere the remainder from the first reactant will react with the following 
reactant in a conventional CVD mode, where both of the reactants are available 
in the gas phase simultaneously. 

The second drawing shows a "pilot reactor head" where its possible to run up to 
ten (10) substrates in the same run. I tried to copy the appearance of the 
samples to show you how the first pair of glasses will take the disturbed growth 
and the following glasses are uniform from the very front edge as long as there 
is reactants available. 



Best regards ^ 
Sven Lindfors 
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